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1 
This invention relates to shoe machinery and is 
herein illustrated as embodied in an apparatus 
for use in the attachment of heeis to shoes. 
If has been propesed, as disclosed for example 
in United States Letters Patent No. 2,447,512» 5 
granted August 24, 1948, in the naine of James 
F. Leahy, permanent!y to attach a heel fo a shoe 
bY thermoplastic resin which is injected iio 
opposite undercut cavities in the heel seat of the 
shoe and the attaching fce of the heel after 10 
the heel hs been clamped against said heel seat 
and which, after filling sid cavities and also 
filling a!l voids formed between the attaching 
face of the heel and the heel seat of the shee 
and being allowed sufiïcient time to harden, 1 
serves as a rivet for securing the heel perma- 
nently to the shoe. 
In the attachment of wood heels to shoes in 
accordance with the above practice the heel of 
the shoe is clamped with heavy molding pres- 20 
sure against the heel seat of the shoe and sof- 
tened thermoplastic resin is thereafter injected 
under high substantially sustained pressure 
through a passage extending heightwise of the 
heel and terminating at the tread end of the 5 
heel ino the above-mentioned undercut cavities 
and voids. It will be appreciated that the amount 
of pressure which in the attachment of the wood 
heel to the shoe may be applied to the heel with- 
out breaking it is limited and also fihat the pres- 0 
sure under which quick setting thermoplastic 
resin must be injected into fihe cavities and voids 
in ortier fo be effective is substantiaL It has 
been round that when a heel is attached to a 
shoe in accordance with the above practice there  
is a tendency for the therrnoplastic resin to seep 
out from between the heel seat of the shoe and 
the rira or the breast edge of the attaching face 
of the heel with the result that the finish of the 
shoe is impaired. Such seepage is usual]y caused 40 
by the high pressure of the softened thermo- 
plastic resin which is injected between the heel 
seat of the shoe and the attaching face of the 
heel opposing and thus rendering less effective 
the heavy molding pressure of the heel against 4 
the heel seat of the shoe. It will thus be apparent 
that when the pressure of the viscous or softened 
thermoplastic resin between the heel .and the 
heel seat of the shoe reaches a certain point it 
reduces the heel attaching pressure sufiïciently 50 

2 
to cause the heel fo move slightly away from 
molding position upon the heel seat of the sh0e 
in which position it is desirable that the hëei 
remain during and after its attachment t0 thë 
shoe. 
Such movement of the heel from its moloEri 
position upon the heel seat of the shoé may or 
may not be accompanied by the above-mentioned  
seepage but impairs the general appearance of 
the shoe since the heel does hot then mergé 
attractively with the counter portion of the shoe. 
It is an object of the Present invention t0 pro 
vide an improved apparatus for quickly ànd e- 
fectively attaching heels to shoes by the use 0 
thermoplastic resin. With the above considera- 
tions in view there is disclosed herein an 
proved method of permanently securin together 
two parts of an article, for example, a shoe and 
a heel, said method comprising providin the 
attaching face of the heel and the heel seat-Of 
the shoe wih opposing .anchoring cvities, 
ing the heel with heavy pressure against-the 
heel seat of the shoe, injecting under high Pres- 
sures a mass of viscous thermoplastic materil: 
into said cavities and also into voids formed bê- 
tween the heel and the heel seat of the shoe unit 
said cavities and voids are almost filled, reducin 
radically the pressure under which the thernï6- 
plastic material is injected into the cavifiies 
voids as said cavities and voids become filled, ard- 
maintaining the heel forced with heavy pressurè  
against the heel seat of the shoe until the 
terial has set. 
T'ne heel àfid  the shoe constructions herein- 
after illustrated are generally similár to .thSë 
disclosed in said Patent No. 2,447,512. After tle 
heel has been clamped against the heel seat of 
the shoe, softened thermoplastic materil whicl 
is of the resinous type and will hereinafter be- 
referred to as resin is forced through a passe 
in theheel corresponding tO the above-mentiored 
passage by an injector or dispensing un havin 
a nozzle which fits in the tread end of said .pas-' 
sage, the resin filling the undercut cavities in the 
heel and the heel seat of the shoe and also filiin 
the voïds betweei said heel seat and h 
in face of the heel. In order qtfi&kly and eïTec- 
tively to fill said cavities and void Wih herm0 - 
plastic reSia and also to void the b0ve-men- 
tioned drawbacks the illustrïtive inêctor is 



àdapted inïtially fo force the softened thermo- 
plastic resin into the cavities aaad voids under high 
nozzle pressure of approximately 1600 pounds per 
square inch which is thereafter reduced be!ow 390 
pounds per square inch, for example, so that 
when the cavities and voids are approximately 
filled and the resin pressm'e between the heel 
seat of the shoe_ and the heel begins to build up, 
the injecting nozzle pressure will be below 390 
thereby insuring against moving the heel away 
from its proper molding position upon the heel 
seat of the shoe and also insuring against the 
above-mentioned seepage of the resin. 
The injector or dispensing gun comprises a 
chamber for receiving softened thermoplastic 
resin, a plunger slidable in said chamber, a spring 
for constantly urging the plunger into the cham- 
ber, a passage for receiving the thermoplastic 
resin under heavy pressure and for delivering it 
to said chamber causing displacement of the 
plunger and compression of the spring, a nozzle 
constructed and arranged to fit the above-men- 
tioned heel passage communicating with said 
cavities in the heel and the heel seat of the shoe, a 
passage for conducting the softened resin from 
the chamber to the nozzle, and a valve movable 
in one direction in sid last-named passage to 
prevent fiow of resin from the chamber to the 
nozzle and movable into another position to en- 
able flow of resin under decreasing pressure of 
the spring-pressed plunger through said nozzte 
and through the passage in the heel into said 
cavities. 
There is also disclosed herein a modified inj 
tor or gun similar to the above-described injec- 
tor but comprising heavy and light springs, both 
of which operate upon the plunger causing a 
predetermined mass of softened thermoplastic 
resin quickly and effectively partially to fill the 
above-mentioned cavities and voids, the light 
spring alone thereafter operating upon the 
plunger to complete the filling of said cavities 
and voids. 
Softened thermoplastic resin is supplied by a 
suitable electrically operated extruder. Each 
jector comprises a coupling and the extruder bas 
secured toit an extruder head. By operatively 
connecting the coupling of the injector to the 
extruder head softened thermoplastic resin mäy 
be quickly and effectively supplied to the ejector 
ïrom the extruder. When the resin receiving 
chamber of each of the injectors bas received the 
proper amount of resin which amounts consists 
of a mass slightly greater than that required fo 
flll the cavities and voids in the largest shoe to 
be operated upon, the extruder is automatically 
stopped and cannot again be started until a 
manually operated switch is actuated. 
By causing under final expanding action of a 
strong spring as in the case of the flrst described 
injector, or by causing under the action of the 
weak spring in the case of the modified injector, 
thermoplastic resin tobe forced into the above- 
mentioned cavities and voids in sufficient quan- 
tities to f-fil said cavitîes and voids then partially 
fllled, there is little if any tendency to build up 
pressure between the heel and the heel seat of 
the shoe, fo a point which will cause displacement 
of the heel from its proper clamped position 
against the heel seat of the shoe or which will 
cause the above-mentioned seepage of thermo- 
platic resin between the heel and the shoe. 
The various features of the invention wfll be 
understood and appreciated from the following 
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detil description read in conjuncion with the 
accompanin drawins in which 
Fig. 1 is an exploded view showing in perspec- 
tive a composite insole, partly broken away a_nd 
5 heel seat and sock lining tucks prior to their as- 
sembty in the manufacture of a shoe to which a 
heel is tobe attached by thermoplastic resin in 
accordance with our improved heel attaching 
method; 
10 Fig. 2 shows in perspective a heel and the rear 
end of a shoe, partly broken away, which is ready 
fo receive a heel; 
Fig. 3 is a longitudinal median section through 
the rear end of the shoe and the heel shown in 
15 Fig. 2 after the heel has been clamped with mold- 
ing pressure against a heet seat of the shoe pre- 
paratory to being permanently attached to the 
shoe; 
Fig. 4 is a section on line IV--IV of l.ig. 3 after 
0 the thermoplastic resin has been injected ihto 
the undercut cavities in the heel seat of the shoe 
and the heel and has been allowed fo set to at- 
tach the heel permanently fo the shoe; 
Fig. 5 is an angular view of an injector or gun 
25 by the use of which the thermoplastic resin is 
injected into said cavities, coupled to an extruder 
from which the injector receives its supply of 
softened thermoplastic resin; 
Fig. 6 is a section on line VIVI of Fig. 5; 
30 Fig. 7 is a section on line VII--VII of Fig. 6; 
Fig. 8 is a side elevation, partly broken away 
and partly in section, showing a heel clamping 
machine and the injector shown in Figs. 5, 6 and 
7 in the process of injecting the resin into the 
5 undercut cavities of the heel seat of the shoe and 
the attaching face of the heel clamped against 
the shoe; 
Fig. 9 is a vertical section corresponding fo Fig. 
6 showing portions er a slightly modified injector 
40 or gun; 
Fig. 10 is a wiring diagram showing e!ectrically 
operated means for controlling the extruder and 
accordingiy the filling of the injector; 
Fig. 11 is an enlarged side view of the heeI 
45 clamping machine shown in Fig. 8; and 
Figs. 12 and 13 are angular views showing in 
detail portions of a heel engaging member of 
heel clamping machine. 
As explained in the above-mentioned Patent 
No. 2,447,512, in the manufacture of women's 
0 shoes 8 (Figs. 3, 4, 8 and 11) it bas been pro- 
posed fo attach a wood heel 2 of the Cuban type 
to the heel seat 22 (Fig. 2) of the shoe by thermo- 
plastic resin, for example, while the heel is 
55 clamped mader molding pressure to the heet seat 
of the shoe, said resin being !njected into a pas- 
sage or bore 2 (Figs. 2, 3, 4, 8 and 11) extend- 
ing heightwise through the heel and fllling under- 
cut reentrant or anchoring cavities 2 (Figs. 2 
0 and 3), 3 (Figs. 2, 3 and 4) in the attaching face 
32 of the heel and the heel seat 22 respectivety 
as well as all voids or spaces $ (Figs. 3 and 4) 
fmïned between the attaching face of the heel 
and the heel seat. The cavity 28 in the attach- 
5 ing face 32 of the heel 20 comprises a pair of 
intersecting undercut slots 3u having the appear- 
ance of the letter × as viewed when looking down 
on said attaching face of the heel. Ehe illustrated 
slots 6 extend into close proximity to the rim 
0 (Fig. 2) of the attching face 32 of the heel and 
bave central intersecting portions which are in 
register and communicate with the passage 
the heel tbxough which he resin 24 is injected. 
T'ne shoe |8 comprises the composite insole 
 (Figs. 1, 2, 3 and 4) reinïoïced by the heel seat 
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and sock lining tucks 44 and 46 which are made 
of fibre or other suitable material; an upper 48, 
theheel end or courtier portion 58 oï which con- 
sists of a layer of outer leather 52, a fibre courtier 
54 and a lining 55, all suitably sewed together, 
heel seat lasted and secured fo the heel seat 
the reinforced insole by tacks $8; a metal shank 
stiffener 58 which is secured ai ifs ïorward end 
fo the reinïorced insole 45 by stapies (not shown) ; 
and an outsole 52 (Figs. 2 and 3) which is ad- l0 
hesively secured fo a roughened overlasted mat- 
gin 64 (Fig. 2) of the shoe upper 45 and the heel 
seat of which bas been reduced fo provide a heel 
seat tab @5 and heel breast receiving shoulders 
55 engaged in the fmished shoe by the ïorward lU 
end of the attaching face 
(Fig. 3) respectively of the heel. 
The composite insoli 45 consists oï a ïorepart 
72 (Fig. 1) and a paper-board shank and heel 
seat portion 74 interfitted and cemented together. 20 
The undercut cavity in the heel seat 22 of the 
sh0e t.5 is ïormed by providing in the heel 
of the composite insole 48 an opening 75 (Fis. 1 
and 2) having linger portions 78 extending close 
fo the heel seat margin of the sole, and ïorming 
in the heel seat tuck 44 prior o ifs attachment 
fo the insole, an opening 88 slightly smaller than 
the central part of the opening 75, the construc- 
tion. and arrangement being such that when the 
sock lining 4 and the heel seat tuck 44 are ce- 30 
mented fo the composite insole 4 there are 
formed a plurality of undercut finger portions 
of the cavity 38. If will be noted that the rear 
end of the shank stiffener 0. extends into the 
void or space between the undercut cavities 28, 
8 in the attaching face 2 of the heel sUd the 
heel seat 22 of the shoe t5 and that when viscous 
thermoplastic resin is forced under pressure 
through the passage 25 into the heel by the use 
oï a gun of the type described in said Patent 40 
No. 2,447,512, the resin fills the undercut cavities 
6, 38 and all voids 4 betveen the heel 
oï the shoe and the attaching ïace 2 of the heel 
and if desirable approximately all of the passage 
26 as best shown in Fig. 4. 
Preparatory to the permanent attachment of 
the heel 8 to the shoe 5 the rim $8 of the at- 
taching, face 32 of the heel is forced with heavy 
molding pressure against the outer edge of the 
overlasted margin 52 (Figs. 
counter portion 58 oï the shoe and the breast 
(Fig. 3) of the heel 8 is forced against the heel 
breast receiving shoulders 5 (Fig. 2), the for- 
ward end of the attaching face of the heel resting 
upon the heel seat tab 5. 
overlasted heel seat margin 5 of the shoe shall 
be planar so that the entire rim 3 oï the attach- 
ing face 3 of the heel shall exert uniïormly dis- 
tribued pressure against said margin, said rira 
usually molding or depressing the margin slightly 60 
as bes shown in Figs. 3 and 4. The lasted mar- 
gin 5 instead of ,being fiat commonly has high 
and low spots and accordingly it is neoessary fo 
force the rim $5 of the heel 8 with heavy mold- 
ing pressure against the heel seat of the shoe be- 
lote and while the heel is being attached to the 
shoe in ordez to insure that the rira of the heel 
shall "hug" and merge attractively with the 
courtier portion of  the shoe. As previously ex- 
plained the amount Of pressure that can be ap- 70 
plied ágainst the wood heel without damaging it 
i.n forcing it against the heel seat of the shoe is 
limi%ed, 500 pounds being about the maximum 
pressure commonly used in the attachment of the 
average.Cuban heei to the shoe. 7-5 
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 In the attachment of heels to shoês by the use 
of thermoplastic resin which sets fairly rapidly 
it bas been the practice to inject the Softened 
resin into the cavities 5, 38 in th attaching face 
3 of the heel and the heel seat  of theshoe 
and into the voids 34 between the attaching ace 
of the heel and Said heel seat. under a substan- 
tis)lly uniformly ligh and sustained nozzle pres- 
sUre, for example, of àboUt. 1600 lbs. per .square 
inch In ortier t0 insure hat the resin shall be 
effectively inected into and fill such cavitiès and 
voids before láving s) chance substantilly to 
set. As above explained when heèls are being 
attached to shoes by visous thermoilastic res- 
in injected int0 the cavities and voids under sus- 
tined heavy pressure there is a tendency for the 
heel to be raised slightly away rom its proper 
molding position upon the heel seat of the shoe 
and also for the resin to seep out between the 
counter portion of the shoe 5 and-the rim 
of.the attaching face 3 of the heel and/or 
tween the forward edge of the attaching face-of 
the heel and the shank pertion of the outsole. 
Such conditions as above explaoEned are due to 
the fact .that when soïtened resin is injected into 
the cavities 8, 38 and the voids 34 after said 
cavities and voids are substantilly ïuH, a high 
pressure is buflt up beneath the attaching face 
of the heel, such pressure opposing and thus 
reducing the lressure which is forcing the heël 
against the heel seat of the shoe. 
With the foregoing considerations in view we 
propose to force, as above explained, under high 
 pressures a substantial quantity or mass of soft- 
ened thermoplastic resin into the cavïties 25, 
and the voids 34, a remaining quantity or mass 
Of softened resin necessary to fill the undecut 
cavities and voids being injected into said cav- 
ities and voids ai low pressures, se that pressures 
imparted to the mass o.f resin substantially fill- 
ing the cavities and voids shall hot be great 
enough to oppose the heel clamping pressure 
sufliciently to cause the above-mentioned unde- 
sirable conditions. 
There are disclosed herein two injectors or 
guns for use in practicing our method, Figs. 5, 
6, 7 and 8 illustrating an injector or gun 84 
which injects softened thermoplastic resin at ini- 
tially high but gradually diminishing pressures 
into the cavities 8, 38 and the voids 34 and Fig. 
9 illustrating an injector or gun 5 which is 
substantially like the above-mentioned injector 
but which injects a predetermined amount of 
softened thermoplastic resin into said cavities 
and voids under high diminishing pressures and 
then injects into the cavities and voids under low 
diminishing pressuresan amount of softened 
thermoplastic resin necessary to fill said cavities 
and voids. 
The injector 54 receives soïtened resin from 
an extruder 58 (Figs. 5 and 6) of any suitable 
commercial type in which said resin is electri- 
cally heated and has a bore 88 (Figs. 6 and 10) 
along which the resin is advanced under pressure 
by a screw 8 rotated by an electric motor 
(Fig. 10). There is secured to the extruder 
bY screws 84 (Fig. 6) a head or coupling head 
86 which has a stepped passage or conduit 
forming an extension of the extruder bore 
said passage having in its outer end a shoulder 
against which a fine mesh screen 80 is forced 
by the extruded resin. The screen 9 steps fiow 
of the softened resin from the conduit 0 into a 
passage-- |8 in a cylindrical nozzle 4 of the 
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extruder head 96 when the screw 92 of the ex- 
truder 66 îs af test. 
The injectors or dispensing guns 84, 86 when 
full hold. a quantity or mass of resin slightly 
greater than that required te f-fil the cavities 28, 
8{1 and the voids 84 in the attachment of a heel 
te the largest ahoe operated upon, said guns hav- 
ing secured te them by screws 166 a locking plate 
or coupling 166 for quicldy and effectively cou- 
çling the guns te the extruder 96, as will be 
explained later, preparatory te receiving a new 
charge of viscous thermoplastic resin. 
The injecter 84 has a steeI barrel I1{} (Figs. 
6 and 8), the periphery of which is recessed for 
receiving an electric heater I I 2, there being se- 
cm.ed te the barrel a casing 114 (Figs. 5, 6 and 8) 
for covering said heater. The barrel 1 I{1 is bored 
te provide a cylindrical resin receiving recess or 
chamber 116. Threaded ente the barrel 116 and 
insulated frein portions of it by an insulating 
washer 116 is an aluminum spring housing 1'26 
having ai it lower end a cylindrical recess 122 
and having threaded into its upper end a cap 
124. Slidingly mountedin the chamber 116 îs a 
hollow plunger 126 which has an enlarged fianged 
portion 128 fitted for sliding movement in the 
recess 122 of the housing 126, a heavy spring 
which is interposed between the fianged portion 
128 of the plunger and the cap 124 of the hous- 
ing 12{1 serving constantly te urge the plunger 
into the chamber. 
Screwed ente the barre1 is a valve block 132 
having a two-part tapering recess or passage 134, 
an upper portion of which is in alinement with 
the lower end of the chamberl 16 and into which 
opens an inlet passage or conduit .186 for 
ceiving viscous thermoplastic resin. Te the lower 
end of the valve block 132 is secured a nozzle 188 
which bas a shoulder 189 (Fig. 5) and is con- 
structed and arranged te fit in the passage or 
bore 26 in the heel 2{} and which has a passage 
149 in communication with the lower portion of 
the tapered recess 134. Formed in the valve 
block 182 is a bore 142 serving as a bearing for 
a rotary valve 144 having a tapering recess 
which may be moved into alinement with the 
upper and lower portions of the tapering recess 
134 te permit resin in the chamber I1 te be 
forced by the spring actuated plunger. 126 out 
though the passage 146 of the nozzle I-8 or 
which may be moved into its position shown in 
Fig. 6 te out off communication between the 
upper and lower portions of the recess .134 and 
accordingly ejection of thermoplastic resin from 
the nozzle. The rotary vale 144 may be de- 
scribed as being movable only transversely of 
the passage 9 frein an open position t0 a closed 
position te closè communication between the 
chmber 16 and the nozzle 139. 
The coupling or locking plate 18 which 
secured by the screws 1{}6 te the valve block 
182 and may be considered as part of the injec- 
ter or gun bus formed in it a cylindrical resin 
inlet passage or conduit 146, a valve guide 
p»ovided with arcuate slots 2 connecting the 
passage 148 te the passage 186, being clamped 
between opposing shouldm's of the cou.pting 
nd the valve block 13. Freely Sliding in a 
bore of the valve guide 19 is a valve 14 which 
bas a ïrusto conici head t constructed and 
arraaged fo seat on a frust0 conical port 158 
of the coupling I. The valve+l4 slides te 
the left, as viewed in Fig. 6, in the guide } te 
an extent deterïnined by the engagement of a 
collar I of the valve with the guide under the 

action of the incoming softened thermoplastic 
resin forced frein the extruder into the passage 
148. After the thermoplastic resin has passed 
under extrusion pressure through the passage 
5 14, the arcuate perforations 12 and the pas- 
sages 13, 134 into the chamber tl6 it raises the 
plunger 12 against the action of the spring 136, 
the chamber continuing te fill until the upper 
end o.f the plunger engages a normally closed 
10 microswitch 16 which is carried by the cap 124 
of the spring housing 12 and is secm'ed te the 
cap by a terminal housing .163 thereby break- 
ing a holding circuit I and accordingly de- 
energizing a solenoid operated switch I te 
15 cause the opning of a ch'cuit 166 for the extruder 
motor 9. In order te insure against starting the 
extruder $S when the plunger 26 moves away 
from the microswitch 162 and untH the actua- 
tion of a normally open switch 166 in a solenoid 
2o circuit 159, there is provided the above-men- 
tioned holding circuit I which after the re- 
lease of the switch |66 keeps the solenoid oper- 
ated switch  energized until the opening of 
the microswitch 162. If will be apparent frein 
25 the wiring diagram shown in Fig. 10 that once 
the microswitch 16 has been actuated te deen- 
ergize the solenoid operated switch I said 
switch canner again be energized untfl the man- 
ually operated switch 18 is actuated. There is 
3o also provided in the holding circuit 15.a safety 
switch I  I. 
Various thermoplastic materials are suitable 
for use in the practicing of out method. An ex- 
ample of one composition which may be used 
35 uccessfuily is as follows: 
Parts by weight 
Ethyl cellulose (50 or 100 centipoise vis- 
cosity) ethoxy content, 45.0-46.5% ...... 250 
Diphenyi (O-xenyl) phosphate ............ 50 
40 Phenolic resin ........................... 3G 
MenthyI phenol .......................... 4.5 
Calcium stearate ......................... 3.0 
Injection oî thermoplastic resin from the gun 
45 84, the plunger 126 of which has been moved te 
a cocked position by the viscous thermoplastic 
resin entering the chamber I1, may be readfly 
effected by rotating the valve 14 te a position 
in which the taperinE recess 145 cormects the 
5o upper and lower portions of the tapering recess 
4, the recesses Ig, 14 forming in effect a con- 
tinuous tapered recess. The valve 144 is con- 
trolled by a rack I } (Figs. 6 and ï) which meshes 
with a pinien 12 secured te the valve and which 
55 is slidabiy mounted in guideways 14 (Fig. ) 
formed in sPaced projecting ears 16 (Figs. 5, 6 
and ï) of the valve block 18. The rack 16 
carries a pivot pin 18 upon which is mounted 
a block 18 into which is threaded the lower end 
60 of a rod 182, the upper end of said rod being 
pivota!ly connected te a lever 164 journaled on 
a pivot pin 18 carried by a bracket 186 clamped 
by a screw 18 te the spring housing 126. The 
rack {1 may be initially adjusted with relation 
;, te the rod 12 te insure that the tapering recess 
6 may be moved into its proper stop position 
in alinement with the tapering recess 184, after 
loosening a lock nut 196 which is threaded ente 
the rod and may be clamped against the block 
7o !89 te maintain .the rod in ifs adjusted position 
with relation te the block. Surrounding the 
rod 182 and interposed between the nut I{1 and 
the bracket 188 is a spring 192 for constantly 
urging the rack } downward untïl shoulders 
75 14 (Fig. ) of the valve 14 engage the ears 



60050 

9 
176 of the valve block 132. Secured by screws 
190 (Figs. 5 and ô) to the ears 17G of the valve. 
block 132 and to the bracket 188 is a wood han- 
dle 198 which is used by the operator in han- 
dling and operating the ejector or gun, said 
lever 184 having secured to it by screws 200 a 
wood hand piece 202 which when depressed raises 
the rack 17C into a position in which the tapering 
recess 146 is in alinement with the upper and 
lower portion of the tapered recess 184, such posi- 
tion being determined by the engagement o the 
shoulders 104 of the valve 144 with the ears 170 
of the valve block 182. 
The injector coupling 08 has a cylindrical 
throat or intake nozzle 200 which overrides and 
may be described as interfitting telescopically 
with the nozzle 104 of the extruder head 95 until 
a conical face or sealing portion 208 (Fig. 6) of 
the injector coupling is forced against an op- 
posed complemental conical face or sealing por- 
tion 208 of said extruder head. The injector 84 
may be forced into and held in its adhesive 
receiving position in the socket formed in the 
extruder head as shown in Figs. 5 and 6. This 
socket has a frusto conical face 208 at ifs inner 25 
end and, when the injector has been seated in 
the socket, the conical faces 208 and 209 of the 
coupling 108 and the extruder head 80 are in 
engagement. They are held in firm contact by 
upper and lower spiral cams 20, 212 which are 80 
formed on brackets 214, 210 respectively secured 
by screws 210 to the extruder head 80, said canas 
being constructed and arranged to be engaged by 
spiral faces 220, 222 of the coupling 108 as the 
injector is rotated clockwise as viewed in Fqg. 5 35 
into its proper position shown in Figs. 5 and 6 
to receive softened thermoplastic resin from the 
extruder 88. It wfll be apparent that when the 
injector or gun 84 is rotated counterclockwise as 
viewed in Fig. 5 to permit it to be released Ïrom 40 
the extruder 80, the valve 1§4 is slid to the right 
as viewed in Fig. 6 by pressure of the thermo- 
plastic resin within the injector, causing the head 
168 of the valve 14 to close the port 168. 
If is important that the temperature of the 45 
thermoplastic resin 24 in the various parts of 
the injectors or guns 84, $0 be retained sufficiently 
high to insure the proper flow of said resin into 
the undercut cavities 28, 30 in the attaching 
face 32 of the heel 20 and heel seat 22 of the O 
shoe I$ and into the voids 34 between the attach- 
ing face of the heel and the heel seat of the shoe. 
Accordingly, the extruder head 90 has inserted 
in it four electric heaters 224 (only two shown) 
(Fig. 5) and the valve block has two electric  
heaters 20 (only one shown). Moreover, it is 
important that the nozzle 185 be kept hot while 
the gun is hot in use. Accordingly, there is pro- 
vided an electrically heated shroud or yoke 22 
having a slot 280 in which the nozzle 18 of the 60 
gun 84 or $0 is naoved when the gun is being 
moved to its resin receiving position shown in 
Figs. 5 and 6 in the extruder head 06. The heat- 
ing yoke 228 is secured to the extruder head 9 
by bolts 282 (only one shown) extending through 6 
recesses (hot shown) in the yoke and threaded 
into the cana bracket 20. The yoke 228 is heated 
by a plurality of electric heaters 288 (only one 
shown). In presenting either of the injectors or 
guns 84, $0 to the extruder head 96 the cylin- 70 
drical throat 200 of the locking plate 188 is slid 
onto the cylindrical nozzle 04 of. the extruder 
head 90, the nozzle 185 of the gun being arranged 
to the right, as viewed in Fig. 5, of the notch 23@ 
of the heated yoke 225 and the spiral Ïaces 229, 

10 
222 of the coupling 108 being arranged rearward 
and at one side of the spiral cams 21 O, 212 of the 
brackets 214, 210 secured to the extruder head 80. 
The injector or gun 84 or $0 is then rotated clock- 
wise as viewed in Fig. 5 causing the upper and 
lower spiral faces 220, 222 of the coupling 108 to 
override the spirïil cams 210, 212 of the brackets 
214, 210 thereby forcing the conical face 208 of 
the coupling 108 against the conical face 208 of 
10 the extruder head 80 and causing the nozzle 188 
of the injector to be swung into the slot 280 of 
the yoke 228. 
In order readily to determine the temperatures 
of the extruder head 80, the valve block 182 and 
15 the nozzle heating yoke 228 there are provided 
thermometers 284 (Fig. 5) having stems 26 fit- 
ring in recesses 288 of the various members. 
As above explained the injector or gun 84 (Figs. 
5, 6, 7 and 8) may be replaced by the injector or 
20 gun 80 fllustrated in Fig. 9 in order quickly and 
effectively to inject under heavy pressure into the 
undercut cavities 28, 30 in the attaching face 32 
of the heel and the heel seat 22 of the shoe and 
into voids 84formed between the attaching face 
of the heel and the heel seat of the shoe a 
quantity or naass of softened thermoplastic resin 
which will fill a large percentage of said cavities 
and voids, and thereafter to inject into said cavi- 
ries and voids under light pressure a quantity of 
softened thermoplastic resin sufficient to fill said 
cavities and voids. The injector or gun 80 which 
may be referred to as a modified injector, except 
for hereinafter described parts, is simflar to the 
injector or gun 84 and comprises a spring hous- 
ing 24{} (Fig. 9) which corresponds to the spring 
housing 120 and has a cylindrical recess 242. 
Interposed between a cap 244 threaded into and 
forming part of the housing 240 and a flange 
240 at the lowr end of a drum 245 slidable in 
the recess 242 is a heavy or strong spring 2§0. 
Slidably naovable in a cylindrical resin receiving 
recess or chanaber 2§2 substantially like the re- 
cess or chamber I 0 of the injector or gun 84 is 
a plunger 24, the upper end of which is slidable 
in a guideway 2§0 of the drum 245, said plunger 
having formed in it a bore 2§$ for receiving a 
relatively light or weak spring 200, the upper end 
of which engages a spring retaining projection 
2.02 of the cap 244. The plunger 2§4 is constantly 
urged to its lowered position in the resin cham- 
ber 2§2 by the springs 2§0 and 200 the lower 
limit of travel of the plunger 24 in the chamber 
262 being determined by the engagement of  
flange 204 of the plunger with a stop or face 20§ 
of the housing 240. Upward movement of the 
plunger 2§4 with relation to the druna 248 is 
limited by engagement of the fiange 204 of the 
plunger with a stop or face 200 of the drum. 
If will thus be clear that when viscous thermo- 
plastic resin is forced under pressure into the 
cy]indrical chambr 22 the plunger 24 is raised 
against the action of the relatively light spring 
9 until the flange 204 of the plunger engages 
the face 2 of the drum 248, the plunger and 
the drum thereafter being moved upward to- 
gerber against the action of the heavy spring 
28 and the light spring 200 under pressure ap- 
plied to the Plunger by the softened thermo- 
plastic resin entering said chamber. As in the in- 
jector or gun 84, rotation of the extruder screw 02 
and accordingly upward movement of the drum 
2, under the action of the viscous resin forced 
into the gun by the extruder $$ is limited by the 
engagement of the upper end of the drum with, 
 microswitch 2$ corresponding to the micror. 
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.s:itch 162. As aboie explainedin connection 
 ,with the injecter o gnn  once the .extruder 
,ils has been stoppod, the switch l{} has te be 
-.mmuualty operated ïn ortier again .te star,t the 
extruder. 
The .heel 2- may be .q.uickly and .effectively 
.fercad against the heel seat 22 .of the shoe 
hF the nse of .the machine or clamp which 
lllustrated in Figs. 8, 11, 12 and 13 and whch as 
wfll appear later is constructed .and a.rralïged 
te enable fihe nozzle  of the injectoe or gun 
or S{} te be inserted into the passage or bore 
2S of the heel c!amped against he heel seat 
of the shoe. 
TIGe illustrative heel clamping machine com- 
lorises .a fame 2. (Fgs..8 and 11) which 
bolted .te a bench (net shown) or otheï" suita, bie 
support and has secuzed te it by screws 2 and 
a fulcrum screw 24 a yoke 2]. Slidingly ad- 
justable on a guide portion 275 (Figs. lI aud 
ai the upper end of the yoke 2 is a sp!it sup- 
porting bracket {}} having a pair of forwardLv 
.exnding bifurcations 2{}-, the bracket biig 
secured in different adjusted positions on said 
guide portions by a binding screw 25,.. Pivotally 
supported in alined bozes 86 of the biurcutio: 
25 are pins 2{} which are secured by screvs 
25 te a tread end abutment or plate 29 (Figs. 
li and 13) and which are pinned te a pair 
of rearwardly extending arms 2 into the rear 
ends of which are threaded screws 294 extending 
through slots 25 in a U-shaped gage support- 
ing member .8 arranged in guideways  (Fig. 
1) ïormed in said arms. The abutment 
bas a fiat loweï heel engaging sLu'face  
a .tapered opening $2 through which the nozze 
|$ of the injecter is inserted preparatory te 
injeeting resin into the passage 25 of the heel 
2 te be attached te the shoe 
Adjustable into different ïorward and rear- 
ward positions in a guideway $ (Fig. !3) of 
the gage supporting member .{} after releasing 
the locking screw il is a V-shaped baek 
S$ constructed and arranged te be engaged 
by .the rear face of the heel, the abutment 
and the back gage -S 1seing movable as a 
into a predetermined aïqguiar oprating posi- 
tion about an axis 3$ (Fig. 13) of the pins 
against a screw 32 which is threaded into the 
split bracket 25{} and is engaged by a] abut- 
ment |g forming part oÏ the gage support- 
ing member 25{}. I will be clear that the abut- 
ment 295 and the back gage $9 may be moved 
as a unit into different angular positions about 
the axis 31, the friction between the pins 
and the forwardly extending bifurcations 
of the bracket being suflîcint te retain the abuS- 
ment block  4 in ifs operating position against 
the stop screw 
The back gage S3 may be moved into dif- 
feront adjusted positions along the guideway 
of-the supporting member 28 and may be more,! 
into dierent adjusted positions generally height- 
wise of the heel by raising or lowering the gage 
supporting member 28 along the guideways 
of the arms 292. The various members whlch 
are supported by the bifurcations . and com- 
prise the abutment 299 and the back gsge 
may be described as a holder. 
The shoe | {} mounted upon a last or ferre 
is supported in the illustrative heel clamping 
machine by a knurled support 8 fulcrumed 
a pin 32{} secured te a lever 322 which is pivote: 
upon the fulcrum screw 2], said lever having 
cy]indrical recess 2g for receivii.g an upper 
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ball end $2 of a manually operated thrust ruera- 
ber or scïew o threaded into the yoiçe' 2ï. 
The le-r 322 is constant!y urged against the 
ball end 2 of the screw 2 by a spring 3, 
5 opposite ends of which are attached te hooks 
fixed te the lever 22 and te the yoke 28. The 
fulcrum screw 2g is se positioned with relation 
te the yoke 2ï that when the lever 2 moves 
clockwise as viewed in -gs. 8 and 11 upon upward 
I0 advancement of the screw -$ in the yoke, .said 
lever moves the support |8, thon in engage- 
ment with the cone of the last l  upon which 
the shoe is mounted, heightwise and rearward 
of the shoe. The heightwise and rearward com- 
a5 ponents of movement of the kurled support 3]3 
caïried by the lever .-2 may be varied by mov- 
ing the yoke 2 into different adjusted posi- 
tions upon the îrame 2ïO se a te chane lze 
!ocatie oï the fulcrum screw ï, about Which 
,0 the lever 322 pivots with rela,tion te the yoke 2,$. 
In practicing out improved heel attaching 
method the operator places the heel 2{} upon the 
fitted heel seat 22 oî the shoe  $ andaïter moving 
the tread face oî the heel assembIed with .the 
:25 shoe into engagemmt with the lower face $} 
of the abutment $ and the rear face of the heel 
into engagement with the back gage 3ilS, operates 
the screw ]] te force the knurled support {}|. 
against the cone of the last .3 upon which he 
30 shoe is mounted. 
Prepo.ratory te assembling the heel and ,the 
shoe the pivotally mountect holder which com- 
prises the abutment ]]G .and the heel gage {}{}Il is 
moved te ifs frictionally held operative posi.tion 
35 against the screw 312. Clockwise rotation of the 
hand screw {}23 as viewed frein below causes the 
lever 2 te swing clockwise as viewed in Fïgs. 8 
and 11 with the result that the knurled support 
31 is moved upward and rearward causing the 
:0 heel seat 2 of the shoe te be forced with con- 
siderable pressure against the attaching face Çî 
the heel held against movement by the abutment 
29fl and the back gage 35 and the heel breast 
receiving shmflders {}8 of the sole 2 of the shoe 
45 te be forced against the breast of the heel with 
considerab!e pressure. The upward and rear- 
ward components of movement of the support 
|S may b varied te increase or decïease the 
amount oî pressure of the heel breas receiving 
50 shoulders 8 against the breast } of the heet by 
changing the position of the yoke 2]S with rela- 
tion te the axis of the fulcrum screw 2. 
In oïder permanently te attach the heel {} te 
the shoe |$ by thermoplastic resfl 2 after clamp- 
,5 ing the heel against the heel seat  of the shoe 
in the heel clamping machine above described, 
the operator grips the handle | 9 (Figs. 5, 6 and 
8) of the injecter $ wiich is thon in its position 
iltustrated in Fig. 5 and the chamber  of 
(0 which bas been filled with thermoplastic resin, 
and rotates the injecter counterclockwise te more 
the spiral faces 259, 22 of the coupling I}{} from 
behind the spiral faces 2|9, 22 of the extruder 
head  and te swing the injecter nozzle 13 out 
5 of the slot 2$ of the heating yoke 2, the spring 
9 (Fig. 6) of the njector thon being com- 
pressed. The injecter  is then bodily trans- 
ferred te the heel ctamp and the nozzle |${} of 
the injecter is inserted thïough the opening {}2 
70 in the abutment S9 and into the passage or bore 
2 of the heel, the fiange [39 of the nozz!e r,sting 
on the upper face of said abutment. 
The handle S of the injecter  is then de- 
pressed causing the thermeplastic resin in the 
75 chamber |   te be forced with gradually decreas- 
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ing pressure iriSe the undercut Cavities, 28, 0 in 
the attaching face 32 of the heel 20 and the heel 
seat 22 of the shoe as well as into the voids 34. 
When the cavities 28, 30 and the voids 34 have 
been filled with resin the passage 26 in the heel 
starts to fill and the injector is moved out of the 
passage under pressure of the reSin which pro- 
gressively fills said passage. As the end of the 
nozzle 36 approaches the top lift receiving face 
of the heel .the operator releases the handle 202 
of the injéctor and moves the injector away from 
the work, the injector again being placed in its 
thermoplastic receiving position shown in Fig, 5 
on the extruder head 96 to receive, after the 
switch  68 has been rnanually closed another sup- 
ply of therrnoplastic resin preparatory to operat- 
ing upon the next shoe. The screw 32S is then 
released and the shoe which has been operated 
upon is rernoved frorn said rnachine. 
The practicing of the rnethod by the use of 
the injector illustrated in Fig. 9 is substantially 
the sarne as that above described, the only differ- 
ence .bein that the therrnoplastic resin is ejected 
frorn the charnber 352 first under the action of 
the sprins .50, 260 and thereafter under the 
action of spring 260. 
The method practiced in securin .two parts of 
an article together or fl attaching a heel to a 
shoe by the use of the rnechanism disclosed here- 
in is clairned in an application for United States 
Letters Patent Serial No. 135,362, filed Decernber 
28» 1949, in out narnes and the machine or ap- 
paratus for use in clarnping heels to shoes in 
practicing the above rnethod is clairned in an 
application for United States Letters Patent Serial 
No. 250»902, filed October 11, 1951, in out narnes. 
Having described our invention, what we clairn 
as new and desire to secure by Letters Patent of 
the United States is: 
1. In an injector for use in the permanent at- 
tachrnent te the heel seat of a shoe of a heel 
which is ternporarily clarnped against said heel 
seat a.nd which has in its attaching face an an- 
choring cavity in opposed relation to an anchor- 
ing cavity in the heel seat of the shoe, a charnber 
for receiving softened therrnoplastic resin, a 
plunger slidable in the charnber, a resin receiving 
conduit which cornrnunica.tes with said charnber 
and through which softened 1-esin under heavy 
pressure rnay be forced into the charnber with 
displacing action on the plunger, a valve for open- 
ing and closing said conduit, a nozzle fitting in 
a bore which is forrned in the heel and through 
which the resin is injected into said cavities, an 
ourlet passage between the charnber and the noz- 
zle, a rnernber which is rnovable relatively to the 
plunger and acts on the plunger, a stop, a heavy 
spring for rnoving said rnernber in one direction, 
a predetermined distance lirnited by the stop 
against the plunger and accordingly for rnoving 
the plunger a predeterrrnined distance into an in- 
ner end of the chamber to .force under heavy 
pressure into the cavities of the heel and the heel 
seat of the shoe a rnass of softened therrnoplastic 
resin insuflicient te fill the cavities, and a light 
spring operative to rnove the plunger relatively 
to said rnernber after engagement of said rnernber 
with the stop to force into said cavities under 
low pressure another mass of softened thermo- 
plastic resin suflicient to complete the fil]ing of 
said cavities. 
2. The combination of a hoilow dispensing 
gun provided with a displaceable plunger and an 
extruder for filling the gun, said extruder hav- 
ing an ourlet and power operated rneans îor 
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delivering a softened plastic material to the gun 
through an opening therein, cooperating fitting 
surfaces on the gun adjacent to said opening and 
on the extruder adjacent to. its ourlet, rneans for 
5 holding said surfaces in firrn engagement, a con- 
trol device responsive to the rnovernent of dis- 
placement of the plunger in the gun, and a con- 
nection between said control device and the 
power operated means for the extruder for stop- 
10 ping the extruding action on the cornpletion of 
a predeterrnined displacernent of said plunger. 
3. In cornbination, a power driven extruder 
hang an ourlet openin, a socket associated 
with said ourlet opening, a dispensing gun tern- 
15 porarily positioned in said socket in tight rela- 
tion fo the ourlet oPening, said gun being pro- 
vided with a displaceable plunger rnoved by the 
advancing material pressed by the extruder into 
the gun, a switch actuated by the rnovernent of 
20 the plunger at a predeterrnined point in its travel, 
a device for controlling the application of power 
to said extruder drive, and means operated by 
said switch for actuating said device. 
4. In combination, an extruder provided with 
25 a screw mechanisrn for forcing a softened ther- 
rnoplastic material out of the ourlet of the ex- 
truder, a dispensing gun having a filling opening 
ternporarily positioned to receive rnaterial frorn 
said ourlet, said gun having a pluner which is 
0 physically displaced an appreciable arnount by 
the thermoplastic rnaterial pushed into the gun 
by theextruder, a drive for the screw rnechanism, 
electrically operated means for controlling said 
drive, a switch actuated by the displaced plunger 
5 as the gun is being filled, and electrical connec- 
tions between said switch and the drive control 
for rendering the drive ineffective when the 
2un has been fiflled. 
5. In combination, an extruder having an 
40 opening ]eading into a socket provided with a 
frusto conica! surface at its inner end, a dis- 
pensing gun having a displaceable plunger, said 
gun being provided with a projecting portion ter- 
minating in a frusto conical surface fitting the 
5 corresponding surface of the socket of the ex- 
truder, coactin2" cam faces on the extruder and 
the gun rendered operative by a partial turning 
rnovernent of one with respect to the other to lock 
the projecting portion of the gun in the socket 
50 of the extruder, and a controllable drive for the 
extruder rendered ineffective when the gun has 
been filled. 
6. The cornbination of an eztruder and an in- 
jector whch bas a charnber for receiving sof- 
55 tened thermoplastic resin from the extruder and 
bas a punr constantly urged into said charnber 
and diplceable in said charnber under pressure 
of the resin entering said charnber, said injector 
and extruder having cooperating portions re- 
00 spectively for coupling the injector to the ex- 
truder preparatory to receiving softened therrno- 
plastic resin frorn the extruder and for uncou- 
p]ing the injector frorn the extruder preparatory 
to injecting said resin into a work piece, electri- 
6.5 ca!ly powered rneans for operating the extruder, 
said rneans comprising a circuit, a solenoid oper- 
ated switch rnovable into an active position fo 
close said circuit and frorn said active position o 
open saià circuit, a solenoid circuit cornprising 
70 a rnanually operated norrnally open switch, a 
holding circuit for rnaintaining closed the sole- 
noid circuit once it has been established even 
though the rnanually operated switch is open, and 
a rnicro-switch which is operative when the in- 
jector plunger has been rnoved to a pïedeter- 
 mined position under the action of softened 
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thermoplastic resin injected into the chamber 
fo open said holding circuït thus causing move- 
ment of the solenoid operated switch away from 
its active position and accordingly the stoppin 
of the extruder. 5 
JAMES F. LEAHY. 
JOI-IN W. ASHLEY. 
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